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)URP,(((&RPPXQLFDWLRQV0DJD]LQH-XQH
7KH*UHHQ,&7,QLWLDWLYH$Q,(((:LGH)RFXV%XLOGLQJ8SRQ
&RP6RF¶V/HDGHUVKLS
6HUJLR%HQHGHWWR
-DDIDU(OPLUJKDQL
&KDUOHV'HVSLQV


7KLVPRQWK¶V3UHVLGHQW¶V3DJHLVGHYRWHGWRWKH,(((*UHHQ,QIRUPDWLRQDQG&RPPXQLFDWLRQV7HFKQRORJ\,&7
LQLWLDWLYH%\LWVYHU\QDWXUH*UHHQ,&7LVDWKHPHQRWRQO\RILQWHUHVWEXWDOVRRIIHULQJQXPHURXVRSSRUWXQLWLHV
IRUYLUWXDOO\HYHU\,(((6RFLHW\DQG&RXQFLO7KURXJKWKLVLQLWLDWLYH&RP6RFVHHNVDQ,(((ZLGHRXWUHDFKWR
DFKLHYHHYHQJUHDWHUUHFRJQLWLRQIRU,(((¶VPLVVLRQRIDGYDQFLQJWHFKQRORJ\IRUKXPDQLW\
7KH*UHHQ,&7LQLWLDWLYHLVMRLQWO\FKDLUHGE\WZR&RP6RFYROXQWHHUV-DDIDU(OPLUJKDQLLV'LUHFWRURIWKH
,QVWLWXWHRI,QWHJUDWHG,QIRUPDWLRQ6\VWHPVZLWKLQWKH6FKRRORI(OHFWURQLFDQG(OHFWULFDO(QJLQHHULQJ8QLYHUVLW\
RI/HHGV8QLWHG.LQJGRP&KDUOHV'HVSLQVLV3UHVLGHQW	&(2RI3URPSWDQ,&7UHVHDUFKFRQVRUWLXPEDVHGLQ
0RQWUHDO&DQDGDDVZHOODVDIDFXOW\PHPEHUDWWKH8QLYHUVLWpGX4XpEHF$VVKRZQE\WKHLUELRVDWWKHHQGRI
WKLVWH[WERWKRIWKHPEULQJDZHDOWKRIKLJKO\FRPSOHPHQWDU\LQGXVWULDODQGDFDGHPLFH[SHULHQFHWRGULYHWKH
LQLWLDWLYH
$VDQHZHQGHDYRXUIRUPDOO\ODXQFKHGDWWKHEHJLQQLQJRIWKLV\HDUWKH*UHHQ,&7LQLWLDWLYHLVXQYHLOLQJLWVZHE
SRUWDOJUHHQLFWLHHHRUJWKLVPRQWKDW,(((,&&LQ/RQGRQ,QYLHZRI*UHHQ,&7¶VEUHDGWKWKHSRUWDOLV
PHDQWWREHDIRFDOSRLQWIRUDFWLYLWLHVDQGWKHODWHVWQHZVRQWKLVWKHPHWKURXJKRXW,(((6RFLHWLHV&RXQFLOVDQG
RWKHUWHFKQRORJ\LQLWLDWLYHV6XFKDFWLYLWLHVFDQLQFOXGHSXEOLFDWLRQVFRQIHUHQFHVDQGZRUNVKRSVVWDQGDUGVRU
HGXFDWLRQDORIIHULQJV
7KHWHUP³*UHHQ,&7´FDQRIWHQEHSHUFHLYHGDVFRQWURYHUVLDODQGFRQMXULQJLPDJHVRIDVWULFWIRFXVRQ
HQYLURQPHQWDOLPSDFWVWRWKHGHWULPHQWRIRWKHULPSRUWDQWLVVXHVIRUKXPDQLW\7RWKHFRQWUDU\,&7VDUHZHOO
NQRZQHQDEOHUVRISURGXFWLYLW\DQGHFRQRPLFGHYHORSPHQWDVZHOODVTXDOLW\RIOLIHLPSURYHPHQWVDQGSRVLWLYH
VRFLDOLPSDFWVZKHQSURSHUO\DSSOLHG7KHHQYLURQPHQWDOEHQHILWVRI,&7SRVLWLRQLWDVRQHRIWKHPRVW
LPSRUWDQWGULYHUVRIVXVWDLQDEOHGHYHORSPHQWLQWKHVWFHQWXU\,QDZRUOGZKHUHWKHHFRQRP\DQGWKH
HQYLURQPHQWDUHWRRRIWHQVHHQDVLQFRPSDWLEOH,QIRUPDWLRQDQG&RPPXQLFDWLRQV7HFKQRORJLHVDUHLQIDFWRQHRI
WKHIHZWRROKXPDQLW\FDQOHYHUDJHWRUHFRQFLOHHFRQRPLFVRFLDODQGHQYLURQPHQWDOEHQHILWVLHWKHWKUHHSLOODUV
RIVXVWDLQDELOLW\
:+$7,6*5((1,&7"
*UHHQ,&7JHQHUDOO\UHIHUVWRWKHGHVLJQDQGDSSOLFDWLRQRILQIRUPDWLRQDQGFRPPXQLFDWLRQVWHFKQRORJLHV,&7
LQRUGHUWRFUHDWHHQYLURQPHQWDOEHQHILWV0RUHRYHUDV,&7VDUHILQGLQJDSSOLFDWLRQVLQDOPRVWHYHU\VSKHUHRI
KXPDQDFWLYLW\WKHIRUHVHHQLPSDFWRI³JUHHQLQJE\,&7´LVFRQVLGHUHGWREHHYHQXOWLPDWHO\JUHDWHUWKDQ
³JUHHQLQJ,&7´LWVHOI7KHHQYLURQPHQWDOEHQHILWVDVVRFLDWHGZLWK*UHHQ,&7FDQEHPHDVXUHGWKURXJKWKH
IROORZLQJPHWULFV
,PSURYHG(QHUJ\(IILFLHQF\7KLVPHWULFLVZHOONQRZQWR,&7HQJLQHHUVDQGWKH,&7LQGXVWU\KDVEHHQ
IRFXVLQJRQLWQRWDEO\WRUHGXFHRSHUDWLRQDOH[SHQGLWXUHV23(;LQWKHFRQWH[WRIWKHKXJHWUDIILFLQFUHDVHVRQ
FRPPXQLFDWLRQVQHWZRUNVEXWDOVRLQYDULRXVDSSOLFDWLRQDUHDVRI,&7HJLQWHOOLJHQWWUDQVSRUWDWLRQV\VWHPV
VPDUWJULGVHWF
5HGXFWLRQRI&DUERQDQG3ROOXWLQJ$WPRVSKHULF(PLVVLRQV,&7LVFXUUHQWO\HVWLPDWHGWRRIIHUWKHSRWHQWLDO
WRHOLPLQDWHWKURXJKRXWVRFLHW\VHYHQWLPHVWKHVL]HRILWVRZQFDUERQIRRWSULQW$VHQHUJ\HIILFLHQF\GRHVQRW
DOZD\VOHDGGLUHFWO\WRFDUERQHPLVVLRQUHGXFWLRQVVWUDWHJLHVZLOOEHUHTXLUHGWRLQWHJUDWHUHQHZDEOHHQHUJ\
VRXUFHVLQWKHGHVLJQRIQHWZRUNVLQRUGHUWRPDNHWKHODWWHUDQGWKHP\ULDGRIDSSOLFDWLRQVVXSSRUWHGE\QHWZRUNV
DVORZFDUERQDVSRVVLEOH7KHHQYLURQPHQWDODQGVRFLDODGYDQWDJHVUHVXOWLQJIURPORZFDUERQ,&7VFRXOGIXUWKHU
EHPRQHWL]HGE\WKH,&7LQGXVWU\LIDQGZKHQSULFHVRQFDUERQDQGSROOXWLQJHPLVVLRQVSUROLIHUDWHWKURXJKRXWWKH
ZRUOG
/LIH&\FOH0DQDJHPHQW7DUJHWLQJLPSURYHPHQWVLQHQHUJ\HIILFLHQF\DQGUHGXFWLRQRIFDUERQHPLVVLRQVLV
LPSRUWDQWQRWRQO\LQWKHRSHUDWLRQDOSKDVHRILQIRUPDWLRQDQGFRPPXQLFDWLRQVWHFKQRORJLHVEXWDOVRLQWKHLU
PDQXIDFWXULQJDQGGLVSRVDOSKDVHV7KHUDSLGJURZWKRIWKHLQGXVWU\KDVQRWDEO\OHGWRDQLQFUHDVHLQHZDVWH
8QGHUO\LQJWKHFRQFHSWRI*UHHQ,&7LVWKHQRWLRQRIFRQYHUJHQFHZLWKDOOWKHDSSOLFDWLRQVHFWRUVWKDWFDQEH
JUHHQHGE\,&7DQGDOVRVSHFLILFDOO\EHWZHHQWKH,&7LQGXVWU\DQGWKHHQHUJ\LQGXVWU\ZKLFKFDQEHFRQVLGHUHG
DVRQHRIWKHVHVHFWRUV-XVWDVRXUPDVWHU\RIHQHUJ\KDVWUDQVIRUPHGRXUZD\RIOLIHVLQFHWKHLQGXVWULDO
UHYROXWLRQRXUPDVWHU\RILQIRUPDWLRQLVSXWWLQJXVLQWKHPLGVWRIDQRWKHUVLPLODUUHYROXWLRQWUDQVIRUPLQJHYHU\
IDFHWRIOLIHFKDQJLQJEXVLQHVVPRGHOVDQGFUHDWLQJQHZRSSRUWXQLWLHVWKDWFDQVLJQLILFDQWO\EHQHILWKXPDQLW\
,&7DQGHQHUJ\DUHQRZIXQGDPHQWDOHQDEOHUVRIRXUVWFHQWXU\VRFLHWLHVDKROLVWLFDSSURDFKWRWKHGHVLJQRI
,&7DQGHQHUJ\LQIUDVWUXFWXUHVLVDNH\HOHPHQWWRIXOO\OHYHUDJH,&7VIRUVXVWDLQDELOLW\
7KLVQRWLRQRIFRQYHUJHQFHLPSOLHVWKDW*UHHQ,&7LVLQIDFWDYHU\PXOWLGLVFLSOLQDU\WKHPHEULQJLQJWRJHWKHU
H[SHUWLVHQRWRQO\IURPWKHYDULRXV,&7VXEVHFWRUVFRPSRQHQWVDQGV\VWHPVEXWDOVRIURPDOOWKRVHVHFWRUVWKDW
FDQEHJUHHQHGE\,&7HJKHDOWKFDUHWUDQVSRUWEXLOGLQJVHWF$VDQH[DPSOHRQHFDQFRQVLGHUWKHQXPHURXV
FRQYHUJHQW*UHHQ,&7LVVXHVLQWKHFRPPXQLFDWLRQVHQHUJ\WUDQVSRUWWULXPYLUDWHSDUWLFXODUO\ZKHQHOHFWULF
YHKLFOHVDUHEURXJKWLQWRWKHPL[DORQJZLWK%LJ'DWD,QWHUQHWRI7KLQJVDQG&ORXGWHFKQRORJLHV
7+(*5((1,&7,1,7,$7,9(
$OWKRXJKWKH\PD\QRWDOZD\VEHODEHOHGDVVXFKWKHKXJHLQWHUHVWLQYDULRXVVXEWKHPHVRI*UHHQ,&7LV
VSXUULQJDJURZLQJQXPEHURIDFWLYLWLHVLQ,(((DQGLQRWKHUJOREDORUJDQL]DWLRQVZKLFKVSHDNVHORTXHQWO\WR
WKHUHOHYDQFHRIWKHWKHPH1RQHWKHOHVVWKLVH[SORVLRQRILQWHUHVWLVDGRXEOHHGJHGVZRUGDVLWFDQDOVROHDGWRWKH
FUHDWLRQRIWHFKQLFDOLQWHUHVW³VLORV´:KLOHHQFRXUDJLQJWKHGHYHORSPHQWRIYDULRXVDFWLYLWLHVRQWKHWKHPHWKH
*UHHQ,&7LQLWLDWLYHZLOOWKHUHIRUHVHHNWRGHYHORSKROLVWLFDZDUHQHVVRQWKLVWRSLFDYRLGGXSOLFDWLRQRURYHUODSRI
DFWLYLWLHVDQGSURYLGHDIRUXPWREXLOGDFURVVVRFLHW\DQGFURVVLQLWLDWLYH,(((FRQVHQVXVRQRXWUHDFKWRRWKHU
RUJDQL]DWLRQV7KURXJKLWVLQWHUIDFHZLWKYDULRXV,(((VRFLHWLHVDQGRWKHUWHFKQRORJ\LQLWLDWLYHVHJ&ORXG
&RPSXWLQJ,R76PDUW&LWLHVHWFWKH*UHHQ,&7LQLWLDWLYHZLOOIRVWHUWKHLQFRUSRUDWLRQRIJUHHQPHWULFVDQG
VWDQGDUGVLQGHVLJQFRQFHSWVIRUYDULRXVWHFKQLFDOGRPDLQV7KHLQLWLDWLYHZLOODOVREULQJWRJHWKHUH[SHUWLVHIURP
GLIIHUHQWILHOGVLQFRQIHUHQFHVDQGSXEOLFDWLRQVZLWKDYLHZWRIRVWHUKROLVWLFGHVLJQDQGVWDQGDUGL]DWLRQ
DSSURDFKHV
,QYLHZRIWKHSUHFHGLQJWKH*UHHQ,&7LQLWLDWLYHPLVVLRQVWDWHPHQWKDVEHHQGHILQHGDV
Build a holistic approach to sustainability through ICT by incorporating green metrics throughout IEEE technical 
domains.
7KH*UHHQ,&7LQLWLDWLYHKDVLQIRFXVDVHWRISULRULW\DUHDVWKDWWDUJHWSDUWLFLSDWLRQIURPPXOWLSOH6RFLHWLHV
&RXQFLOVDQGRWKHU,(((WHFKQRORJ\LQLWLDWLYHV
3XEOLFDWLRQV7KH,(((*UHHQ,&7LQLWLDWLYHZLOOWDUJHWWKHFUHDWLRQRIDQ,(((*UHHQ,&77UDQVDFWLRQVDQG
0DJD]LQHZLWKEURDG,(((6RFLHW\DQG&RXQFLOVSRQVRUVKLSWDUJHWLQJKROLVWLFDQGPXOWLGLVFLSOLQDU\DSSURDFKHV
WRWKHLQFRUSRUDWLRQRIJUHHQPHWULFVLQDOO,(((ILHOGVRILQWHUHVW7RLQFXEDWHWKHQHZ7UDQVDFWLRQV,(((
&RP6RFKDVVWDUWHGDQHZVHULHVRQ*UHHQ&RPPXQLFDWLRQVDQG1HWZRUNLQJLQWKH,(((-RXUQDORQ6HOHFWHG
$UHDVLQ&RPPXQLFDWLRQV7KHILUVWFDOOIRUSDSHUVFORVHGLQ0DUFKDQGZDVH[WUHPHO\SRSXODUDQGKLJKO\
RYHUVXEVFULEHG7KHVHFRQGFDOOIRUSDSHUVKDVDFORVLQJGDWHLQ-XO\7KH6HULHVKDVUHFUXLWHGDQ(GLWRULQ
&KLHIDQGDQXPEHURIH[SHULHQFHGDUHDHGLWRUVDQGDVVRFLDWHHGLWRUV7KHQHZ,(((*UHHQ,&70DJD]LQHLV
H[SHFWHGWREHDIRUXPWKDWEULQJVWRJHWKHUWKHGLIIHUHQW,(((VRFLHWLHVLQGXVWU\DQGDFDGHPLD
&RQIHUHQFHVDQG(YHQWV7KHGHYHORSPHQWRI,(((FRQIHUHQFHVZRUNVKRSVDQGV\PSRVLDWKDWWDNHDQ
LQWHJUDWHGYLHZRIJUHHQLQJ,&7DQGJUHHQLQJE\,&7LVRQHRIWKHNH\REMHFWLYHVRIWKHLQLWLDWLYH,WZLOOEXLOG
FROODERUDWLRQZLWKHVWDEOLVKHGLQGXVWULDODQGSROLF\ERGLHVLQWKLVDUHDLQFOXGLQJ*UHHQ7RXFKDQG*H6L:LWKLQ
,(((&RP6RFWKHILUVW*UHHQWUDFNDW,&&*/2%(&20ZDVODXQFKHGDW*/2%(&20ZLWKLQWKH6HOHFWHG
$UHDVLQ&RPPXQLFDWLRQV6\PSRVLXP7KLVWUDFNKDVVLQFHJURZQVLJQLILFDQWO\DQGDW*/2%(&20LQ
$XVWLQZDVHOHYDWHGWRDIXOO6\PSRVLXP&RP6RFVWDUWHG*UHHQ&RPPDQHQWLUHO\RQOLQHHYHQWFXUUHQWO\LQLWV
ILIWKHGLWLRQDVDSLRQHHULQJGHYHORSPHQW&RP6RF
V7HFKQLFDO&RPPLWWHHRQ*UHHQ&RPPXQLFDWLRQVDQG
&RPSXWLQJ7&*&&DQG7HFKQLFDO&RPPLWWHHRQ7UDQVPLVVLRQ$FFHVVDQG2SWLFDO6\VWHPV7$26KDYHDOVR
EHHQYHU\DFWLYHRQ*UHHQ,&77KH*UHHQ,&7LQLWLDWLYHOHGE\&RP6RFZLOOEXLOGRQWKLVKHULWDJHDQGGHYHORS
DSDQ,(((*UHHQ,&7FRQIHUHQFHWKDWHQDEOHVUHVHDUFKHUVDQGSUDFWLWLRQHUVWRDGGUHVV*UHHQ,&7ZLWKLQWKHIXOO
VFRSHRI,(((
6WDQGDUGV7KHGHYHORSPHQWRIVWDQGDUGVWRSURSHUO\DVVHVVWKHIXOOHQYLURQPHQWDOLPSDFWVHQHUJ\FRQVXPSWLRQ
FDUERQDQGSROOXWLQJHPLVVLRQVHZDVWHHWFRI,&7VWKURXJKRXWWKHLUOLIHF\FOHSUHVHQWVDVXEVWDQWLDOFKDOOHQJH
$VDQH[DPSOHLQWKHUHDOPRIDWPRVSKHULFHPLVVLRQVFRPPRQPHWKRGRORJLHVIRUFDUERQHPLVVLRQVVXFKDV,62
XVHGIRUWKHUPDOSRZHUSODQWVKHDY\PDQXIDFWXULQJHWFDUHGLIILFXOWWRDSSO\LQWKH,&7VHFWRUQRWDEO\DV
ERWKVWHDG\QHWZRUNRSHUDWRUVDQGVSRQWDQHRXVHQGXVHUVDUHLQYROYHG%XLOGLQJXSRQYDULRXVVHQVLQJGDWDERWK
LQWHUQDOWR,&7V\VWHPVDQGH[WHUQDOHJHOHFWULFDOXWLOLWLHV,&7FDUERQDQGSROOXWLQJHPLVVLRQ³IRRWSULQWLQJ´
W\SLFDOO\LQFRUSRUDWHVDSSURDFKHVDWYDULRXVOHYHOVRIJUDQXODULW\DQGDWYDULRXVWLPHLQWHUYDOVWKURXJKRXWWKHOLIH
F\FOHPDQXIDFWXULQJRSHUDWLRQGLVSRVDO5HDOWLPHIRRWSULQWLQJFDQLQIRUPHQGXVHUVRIWKHLUHQYLURQPHQWDO
LPSDFWZKHQXVLQJDQ,&7VHUYLFHRUDSSOLFDWLRQLWFDQDOVRKHOS,&7QHWZRUNRSHUDWRUVWRRSWLPL]HVHUYHU
PDQDJHPHQWZKHQWKHVHDUHORFDWHGLQDUHDVZLWKYDU\LQJPL[HVRISRZHUJHQHUDWLRQVRXUFHV
9DULRXVLQWHUQDWLRQDORUJDQL]DWLRQVDUHGHYHORSLQJVXFKVWDQGDUGVEXWWKHVHODXGDEOHDFWLYLWLHVUHPDLQ
IUDJPHQWHG%H\RQGSURPRWLQJWKHXVHRIWKHVHPHWKRGRORJLHVLQWKH5	'DQGGHVLJQDFWLYLWLHVRIWKHWHFKQLFDO
FRPPXQLWLHVLQYDULRXV,(((VRFLHWLHVDVLJQLILFDQWRSSRUWXQLW\H[LVWVIRU,(((DVDQHXWUDOIDVWPRYLQJ
VWDQGDUGVRUJDQL]DWLRQ)ROORZLQJD*UHHQ,&7VWDQGDUGV6:27DQDO\VLVDQ,(((*UHHQFHUWLILFDWLRQODEHOFRXOG
EHGHYHORSHG
(GXFDWLRQ*UHHQ,&7WUDLQLQJDFWLYLWLHVLQWKHIRUPRIWXWRULDOVKDYHEHHQRIIHUHGDWPDMRU,(((FRQIHUHQFHV
YHUVLRQVRIZKLFKZLOOEHPDGHDYDLODEOHODWHUWRWKHZLGHU,(((PHPEHUVKLSWKURXJKWKHLQLWLDWLYHZHESRUWDO
7KHLQLWLDWLYHZLOODOVRRUJDQL]HZRUNVKRSVWDUJHWLQJGLIIHUHQWDSSOLFDWLRQGRPDLQVDQGLQGXVWU\VHFWRUVWKURXJK
ZKLWHSDSHUVDQGLQWHUDFWLYHHGXFDWLRQDOPDWHULDO$QXPEHURIWXWRULDOVKDYHEHHQGHOLYHUHGVRIDUIRUH[DPSOHDW
,&&6RIW&20,&&,&&DQGSDQHOVDW&&(0&2036$&,&&(,&&
,&&(,17(/(&7&&1&DQG,&&0RUHDUHSODQQHGLQWKHFRPLQJPRQWKVLQRUGHU
WRVWLPXODWHLQWHUHVWRQ*UHHQ,&7DQGWRUDLVHDZDUHQHVVRIWKHEUHDGWKRIWKHWKHPH
2XWUHDFKDQG$GYRFDF\$ZHESRUWDOKDVEHHQGHVLJQHGWRVWLPXODWHSDUWLFLSDWLRQLQWKHLQLWLDWLYHIURP
GLIIHUHQW,(((WHFKQLFDOVRFLHWLHV7KHSRUWDOZLOOQRWDEO\VHHNWRIRVWHULQWHUVRFLHW\H[FKDQJHVDQGFROODERUDWLRQ
RQWKHLQFRUSRUDWLRQRIJUHHQPHWULFVLQHQJLQHHULQJGHVLJQDQGUHVHDUFK7KHSRUWDOZLOODOVREHXVHGDVDQ
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